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This invention relates to a telescopic valve or 
a variable level Weir for use in Scum or float re 
moval operations and as a flow diversion means. 
A particular application of the invention is in 

sewage treatment installations wherein unde 
sirable accumulation of Scum and floatable ma 
terials is always a problem. In such an installa 
tion, raw sewage enters the sewage disposal plant 
through a number of lines and is discharged 
from the several lines into a so-called “wet well' 
which functions as a large surge tank. The 
sewage is generally removed from the wet well 
for treatment through a large opening located at 
or near the bottom of the well. Withdrawal of 
the sewage from the bottom of the well only 
has been found to result in an excessive accumu 
lation of scum and floating solids on the surface 
of the liquid in the well. Such accumulation 
is undesirable because of the consequent ob 
noxious odors which result. A conventional over 
flow weir, however, does not suffice for the re 
moval of this material by reason of the fact 
that the liquid level in the wet well is constantly 
changing and to a very appreciable extent. As 
a result, overflow into a weir may be excessive 
at one time and negligible or nil at another. 
I have now developed an automatic variable 

level float remover in the form of a telescopic 
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weir or valve which is equally suited to the 
removal of scum, etc. from a sewage plant wet 
well, for removing floating material from a 
rather inaccessible pump pit, or for removing a 
relatively constant amount of liquid from a 
liquid body in which the liquid level varies con 
tinuously or intermittently. In addition to pro 
viding means for eliminating scum accumulation 
in sewage plants, the device of the invention 
finds use in the chemical and metallurgical in 
dustries for removing surface accumulation from 
floatation cells, digesters etc. 
In accordance with the invention I provide 

apparatus for withdrawing a substantially con 
stant volume of liquid from the surface of a body - 
of liquid the level of which is subject to varia 
tion, which comprises an enclosed outlet well 
disposed within the body of liquid, an elongated 
open ended tubular member extending into the 
well and slidable therein in the direction of its 
longitudinal axis. The tubular member is Sealed 
through a wall of the well and projects upwardly 
therefrom in the direction of the Surface of the 
liquid so that the only liquid that can enter 
the well from the liquid body is that Which flows 
through the tubular member from its open upper 
end. An elongated hanger is affixed at one end 
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to the upper end of the tubular member and 
extends above the surface of the liquid body. 
Support means are mounted above the body of 
the liquid to slidably support the hanger and 
include means for raising and lowering the 
hanger to maintain the upper end of the tubular 
member at a substantially uniform and pre 
determined distance below the surface of the 
liquid. - 

: In a preferred embodiment of the invention 
automatic means are included for varying the 
level of the open upper end of the tubular mem 
ber responsive to variations in the level of the 
surface of the liquid body in the direction and 
to the same degree as the variation in liquid 

The automatic means takes the form of 
a motor operative above the body of liquid to 
raise and lower the hanger responsive to the 
-variation in a preselected function brought about 
by the change in liquid level. The motor may 
be of the induction type operative responsive to 
an electrical signal applied across one of its coils 
and Originating as a result of the variation of 
the particular function chosen. For example a 
plurality of electrodes may be disposed with rela 
tion to the liquid to immediately detect any 
change in liquid level and to develop a signal 
responsive thereto which when applied to the 
motor will actuate the motor to vary the position 
of the hanger depending upon the direction of 
liquid level change. As another practical al 
ternative a manometer may be mounted so as to 
be sensitive to such changes in liquid level as 
affecting the pressure within the manometer. 
In this instance pressure variation is converted 
into a corresponding electrical signal as by caus 
ing it to vary the capacitance of a capacitance 
bridge which will in turn develop a signal of 
appropriate polarity to be applied to the motor. 
By mounting the manometer, electrodes, or other 
sensing means directly on the hanger any dif 
ferential between the surface of the liquid and 
the hanger position is sensed immediately and 
in turn the open upper end of the tubular member 
is continuously maintained at a uniform pre 
determined distance below the surface of the 
liquid, 
The invention will be more clearly understood 

from the following detailed description thereof 
Which for purposes of clarity is based on the use 
of the invention in sewage treatment as above 
described and in view of the accompanying draw 
ing in which: 

Fig. 1 is a horizontal section taken on the line 
- of Fig. 2 of a typical sewage wet well with 
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the apparatus of the invention mounted therein; 
Fig. 2 is a sectional elevation of the Wet Well 

taken on the line 2-2 of Fig. 1; 
Fig. 3 is an enlarged partial sectional elevation 

taken on the line 2-2 of Fig. 1 showing the 
apparatus of the invention in detail; and 

Fig. 4 is a Sectional plan view taken on the line 
4-4 of Fig. 3. 

In Figs. 1 and 2 of the drawing a typical SeW 
age Wet Well is shown in plan and sectional ele 
vation and comprises an enlarged tank it gen 
erally of concrete with substantially vertical 
sides and a sloping bottom opening into a dis 
charge line 2. Raw sewage from a-plurality of 
gathering systems is discharged into the Wet Well 
O through a number of inlet pipes 3, 4, etc.; 
Raw sewage is withdrawn from the Wet well for 
Creatment, and at a uniform rate, through the 
discharge line f2 by means of a pump 6 (see 
Fig. 2). 

In accordance with the invention-a, pump Sump. 
or well 20, is provided within the wet well of 
such dimensions and so located that the upper. 
end thereof is substantially always below. the 
surface of liquid in the wet well. For satisfact 
tory...operation the liquid level should be main 
tained above the sump at all times. A drain line. 
22 opens through a wall of the Wet Well into the 
pump sump 20. Conveniently the drain line .22. 
and the discharge line l.2 are manifolded through 
valves. 23, 24 respectively to the pump 5. (See. 
Fig. 2) so that by appropriate manipulation of 
the Valves and of the sewage flow into the Sump 
any desired ratio can be established with regard. 
to the withdrawal of sewage from the lines. 22. 
and 2. If the apparatus of the invention is 
used as a flow diverter, a ratio is established by 
controlling the liquid flow into the Sump and 
thus the rate of Withdrawal therefrom in rela 
tion to the rate of Withdrawal from additional 
outlets. - - 

A variable level valve or weir is mounted in 
the wet. Well to control the rate of flow of sew 
age into the pump sump. 20. The object of the 
variable-level weir is to provide means for with 
drawing a predetermined and relatively uniform. 
amount of sewage from a point adjacent the sur 
face of the body of sewage into the sump, and 
to maintain this Withdrawal Substantially uni 
form regardless of variation in the level of SeW 
age in the Wet Well. 
The valve itself can best be described with re 

lation to Figs. 2, 3 and 4. Fig.2 shows the en 
tire valve assembly in elevation including. the 
portions thereof residing within the liquid body. 
and the support and control means mounted 
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above the liquid body. Fig. 3 shows an en 
larged sectional elevation of a portion of the 
valve and pump. Sump through which the Valve 
is mounted and Fig. 4 is a sectional plan view 
taken on the line 4-4 of Fig. 3 showing the 
means of suspending the telescoping portion of 
the valve within the wet well. The valve com 
prises a tubular member 26 sealed through a 
cylindrical sleeve 28 mounted through the top 
wall of the pump sump 20. The sleeve 28 has 
an annular outwardly projecting flange 28A 
which overlies and is fastened to the Sump Wall 
around an enlarged opening 30 formed in this 
wall. An annular gasket 32 is mounted in the 
sleeve and is held in place by a pagking gland 
33. A cylindrical tube 34 of an outside diam 
eter approximating the inside diameter of the 
sleeve 28 is slidably mounted through the sleeve 
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the two. The tube 34 is comparatively long, 
oftentimes as much as several feet in length, so 
that it can be raised and lowered to follow ap 
preciable variations of the liquid level in the 
Wet Well. A spider 36 comprising an annular 
ring 37 and webs 38, 39 is affixed across the up 
per end of tube 34 with a plurality of pins & 
Which pass through the ring 37 and into the wall 
of tube 34. An annular boss 34A is formed on 
the inner Wall of the tube 34 adjacent the llp 
per end thereof and terminating in an over 
hanging annular lip 34.B. The annular ring 37 
of the Spider rests on the upper face of the lip 
34B and is held in place by the pins 4 extend 
ing into the boss. 

A. pipe 40 is bolted to the spider at the cen 
tral junction of the webs 38.39 and Supports 
the tube 84 from above. As shown in Fig. 2 
the pipe 40 projects upwardly out of the wet 
Well G and is connected to support means 
mounted above the wet well. 
Pipe 40 extends through a stanchion 42 and 

through a lifting mechanism 4.4 including a hand 
Wheel 45 and a motor 46. By means of the hand 
Wheel or motor the pipe 40 may be raised or 
lowered to raise or lower the cylinder 34 to foll 
low any variations in the liquid level in the Wet 
Well. Any of several common mechanical ex 
pedients may be used to link, the pipe to the lift 
ing, means So that it can be raised or lowered by. 
Operation of the hand-wheel or motor. 
To obtain the maximum service from the tele 

Scopic Valve, automatic.control is desirable. Ac 
cordingly, the motor 46 is included in the lift 
Ing. device. 44 and by operation of the motor the 
lifting device may becaused to raise or lower. 
the pipe 40 and hence tube 34. Many different 
leans may be employed to actuate the motor. 

responsive to the magnitude and direction of 
any change in liquid level in the wet well. One 
Such means is illustrated in Fig.2 and COmprises, 
a nanometer 48 and controller 58. The manom 
eter, includes a flexible hose 50 connected at One. 
end through a valve 51 to a source of air pres 
Sure (not shown) and at the other end to the 
pressure Sensitive electrical control circuit 58. 
which is in turn connected to actuate motor 45. 
The air hose is connected intermediate the source 
and electrical control through a coupling leg 52 
to the upper end of pipe 40. The lower end of 
pipe 0 is plugged at 54 (see Fig. 3) and a side 
leg 56 extends outwardly from the pipe 40 just 
above the tubular member 34 and downwardly 
so that the outer open end of the side leg 56, 
lies in a plane below the upper end of the tu 
bular member 34. Air bled into hose 50 through 
Valve 5? flows through pipe. 40 and into and 
through leg 56. The side leg 56 is positioned to 
extend below the level of liquid in the wet Well 
So long as the upper end of tube 34 is beneath 
the Surface. So long as the liquid level above 
the outer. end of side leg 56 remains, non-vari 
ant, a constant back pressure will result. Under 
these conditions the electrical circuit 58 will not 
be triggered. If the liquid level in the Wet Well 
Varies, the resultant change in back pressure in 
the air system will trigger the electrical circuit 
which will in turn actuate the motor in the 
proper direction and until the original pre-Set 
preSSure equilibrium is restored. 
The arrangement is such that any increase in 

the level of the liquid in the wet Well Will in 
crease the pressure within the nanometer caus 
ing the control 58 to actuate the notor to raise 

with the gasket 32 forming a liquid seal between 75 the pipe 40. Conversely any lowering of the liquid 



2,688,863 
5. 

level, in the wet well will lower the pressure in 
the manometer causing the control 58 to actuate 
motor 46 to lower the pipe. 40. In this manner, 
by setting the control 58 to be sensitive to any 
given variations in either direction in manometric 
pressure the upper open end of the tubular men 
ber 34 is maintained at all times at a given pre 
selected distance below the surface of liquid in 
the wet well. This is so regardless of variations 
of the liquid level within the well. ... Pressure 
responsive electronic controllers are well known 
in the art, such instruments being presently ob 
tainable commercially. These controllers may 
Operate on any one of several principles. For 
example, a variation of the pressure within the 
manometer 48 in any direction from a preselected 
pressure may be used to vary, the capacitance 
of a capacitor one element of which consists of 
a flexible diaphragm and this capacitor may in 
turn be included within a capacitance bridge SO 
that variations in the capacitance of the sensing 
capacitor will result in an unbalance output sig 
nal from the bridge. The unbalance signal may 
in turn be amplified and applied to the motor 46 
to operate the lifting device A4. Alternatively 
the controller. may include an electromechanical 
transducer which develops an electrical signal in 
proportion to any change in manometer pres 
sure. Other sensing means may be employed 
to which the controller may be made responsive. 
For example, the controller 58 may be connected 
to a series of staggered electrodes. Some of which 
are immersed in the liquid in the wet well re 
placing the manometer as illustrated. In Such 
an event, the electrodes are arranged to Sense a 
rise or fall in liquid level within the Well and to 
transmit this intelligence to controller 58. An 
electrode follower System of this character is 
described and illustrated in considerable detail 
in my co-pending application Serial Number 
125,226, filed November 3, 1949, jointly with 
Samuel R. Bousman. For maximum sensitivity 
with electrode followers it is desirable to dispose 
the electrodes in a stilling well wherein the tem 
poral fluctuations in liquid level due to agitation 
of the surface of the body of liquid are elimi 
nated. This stilling well may be constructed in 
the side of the wet well as for example just 
above the pump sump 20 and electrodes sus 
pended in the liquid in the stilling well from the 
pipe 40. Any of these controllers are adapted 
to be pre-set so as to Sense any variation from 
a predetermined norm. Thus by adjustment of 
the controller the Weir may be maintained at 
any desired distance below the liquid surface. 
Alternatively, the relationship between the sens 
ing means and the weir may be adjusted as for 
example by changing the vertical length of the 
side leg 56. In this manner the controller may 
be held sensitive to the same norm. While the 
overflow weir is set at a different level With re 
spect to the surface of the liquid. 
Any means may be employed for sensing the 

variations in the liquid level Within the wet well 
and transmitting this intelligence to the lifting 
device through appropriate electronic controllers 
and motors. Such means are available commer 
cially and do not constitute part of this inven 
tion apart from their necessary relationship to 
the operation of the device of the invention. 
For use in sewage disposal plants it is advis 

able that the telescopic weir of the invention be 
constructed of nickel clad steel, iconel clad steel 
or commercial bronze containing approximately 
90% copper and 10% zinc. The reason for the 
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6 
Selection of these particular materials is the ap 
pearance in most Sewage of sulphurous acid due 
to the high concentration of hydrogen sulfide 
in the sewage. For other uses where such cor 
rosive fluids are not encountered any materials 
can be used. 

Particular emphasis has been placed in the 
use of the apparatus to remove floating materials 
from a body of liquid to eliminate undesired ac 
cumulation of such materials. However, it may 
also be used as a flow controller for withdrawing 
from a body of liquid a substantially constant 
volume of liquid unaffected by a change in the 
head of the liquid body. By way of example, if 
a telescopic weir two feet in diameter is main 
tained with the weir level one inch below the 
surface of the liquid, approximately 200 gallons 
per minute. Will overflow into the Weir. This 
amount Will not vary appreciably with a change 
in liquid level since the weir will follow the 
change, automatically maintaining the one inch 
differential. The pump by means of which the 
overflow is withdrawn from the pump sump may 
be set to operate continuously at this rate or 
intermittently at a greater rate, but in any event, 
the integrated liquid withdrawal from the liquid 
body is independent of variations in the liquid 
head. 

I claim: 
1. Apparatus for withdrawing a substantially 

constant volume of liquid from a body of liquid 
in which the liquid level is subject to variation 
comprising outlet means located below the sur 
face of the liquid, a first tubular member slidably 
mounted in said outlet means and extending up 
Ward therefrom toward the surface, a second tube 
of Smaller diameter than the first tube affixed 
to the first tube and extending above the surface 
of the liquid, means supporting the second tube 
above the surface of the liquid, means closing 
the lower end of the second tube, a tubular side 
arm extending outwardly from the second tube 
above the surface of the liquid and downwardly 
to terminate below the surface of the liquid, and 
means Operable to raise and lower the second 
tube responsive to pressure changes induced in 
the side arm by variations in the liquid level. 

2. Apparatus for withdrawing a substantially 
constant volume of liquid from a body of liquid 
in which the liquid level is subject to variation 
comprising outlet means located below the Sur 
face of the liquid, a first open ended tubular 
member Slidably mounted in said outlet means 
and extending upward therefrom toward the 
surface, a second tube of smaller diameter than 
the first tube affixed to the first tube and ex 
tending above the Surface of the liquid, means 
Supporting the second tube above the surface of 
the liquid, means closing the lower end of the 
second tube, a tubular side arm extending out 
Wardly from the second tube above the surface 
of the liquid and downwardly to terminate below 
the Surface of the liquid, lifting means operable 
to raise and lower the second tube, pressure sen 
sitive means operable to control said lifting means 
for connecting Said pressure sensitive means and 
Said Side arm to a Source of air under pressure 
whereby variations in liquid level cause said pres 
Sure Sensitive means to operate said lifting means 
in a compensating direction. 

3. In a Sewage wet well having a plurality of 
inlets and a first outlet, the combination com 
prising an enclosed Sump disposed in the wet 
well adjacent the bottom thereof, a second outlet 
Opening into the Sump, a first tubular member 
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slidaibly mounted in Said Sump and extending. 
upward therefrom, a second tube of Smaller diame 
eter than the first tube affixed to the first tube: 
and extending upwardly from the Wet Well, means 
slidably supporting the second tube, means clos 
ing the lower end of the second tube, a tubular 
Side arr) opening into the Second tube and eX 
teading outwardly and downwardly to a point 
below the upper end of the first tube, and means 
Operable to raise and lower the second tube re 
sponsive to pressure changes induced in the side 
arin by variations in the liquid level. 

4. Apparatus for withdrawing a Substantially 
constant volume of liquid from the surface of a 
body of liquid in which the liquid level is subject 
to variation and including a first outlet opening 
into the bottom of the body, a wet well disposed 
within the body of liquid, an elongated Open 
ended tubular member Sealed through a Wall of 
the. Well and Slidable therein. On its longitudinal 
axis in the direction of the Surface of the liquid, 
a hanger afixed to the upper end of the tubula. 
nenber', and extending upWardly from the body 
of liquid, means slidably Supporting the hanger, 
neans depending from the hanger for detecting 
variations in the-liquid level of the body of liquid, 
means. Operable to automatically raise and lower 
the hanger responsive to variations in the liquid 
level detected by Said last named means, a second 
outlet opening into the wet well, a single pump, 
and manifold. In eans connecting the first and 
Second Cutlets to the single pump whereby a fixed. 
ratio of liquid flow. from the first, and second. 
outlets may be maintained. 

8 
5. Apparatus for withdrawing a Substantially 

constant. volume of liquid from the Surface of 
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a body of liquid in which the liquid level is sub 
ject to variation, comprising an encloeSd outlet 
well disposed within the body of liquid, an elon 
gated open ended tubular member Sealed through 
the Well and slidable therein. On its longitudinal 
axis in the direction of the surface of the liquid, 
a hanger afixed at one end to the tubular men 
ber and extending above the Surface of the liquid, 
Support means mounted above the body of liquid 
and slidably Supporting the hanger, control means 
for raising and lowering the hanger, and Sensing 
neans mounted beneath the Surface of the liquid 
and sensitive to variations in liquid level and 
connected to operate said control means respon 
sive to variations in liquid level to maintain the 
upper end of the tubular member a Substantially 
uniform and predetermined distance below the 
Surface of the liquid body. 

EAR M. KELLY. 
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